Differential expression of glutathione reductase and cytosolic glutathione peroxidase, GPX1, in developing rat lungs and kidneys.
A mutant rat GPX1 (a cytosolic predominant form), in which the selenocysteine residue in the catalytic center was replaced by cysteine, was prepared and an antibody against the mutant enzyme was raised. The resultant antibody specifically reacted with rat GPX1 and was, together with the Glutathione reductase (GR) antibody, used in a Western blot analysis and immunohistochemistry experiments. To elucidate the physiological coupling of these enzymes under oxidative stress which accompanies the birth, developmental changes of the protein levels and enzymatic activities of GR and GPX1 were examined for lungs and kidneys from prenatal fetus to adult rats. The expression of GR was already evident at the prenatal stage and remained high in lungs at all stages. However, GR activity in kidneys gradually increased after birth reaching maximal levels at adulthood. An immunohistochemical study showed that GR was strongly bound to the bronchial epithelia in lungs and the epithelial cells of renal tubes. GPX1 was expressed in the renal tube epithelial cells and its level gradually increased after birth in a manner similar to that of GR. The expression of GPX1 in the lungs was, on the other hand, variable and occurred in some alveolar cells and bronchial epithelia only at restricted periods. It preferentially localized in nuclei at a late stage of development. Thus, the expression of the two functionally coupled enzymes via GSH did not appear to coordinate with development, tissue localization or under oxidative stress. Since many gene products show GSH-dependent preoxidase activity, other peroxidase(s) may be induced to compensate for the low GPX1 levels at stages with high GR expression.